CLAIMS 



We claim: 



A method for targeting and altering, by homologous recombination, a pre-selected 
target DNA sequence in a eukaryotic cell toyfake a targeted sequence modification, 
said method comprising introducing into a^eas^<T^ eukaryotic cell at least one 
recombinase and at least two single-strarfBed wg^ng polynucleotides which are 
substantially complementary to each omer and each having a homology clamp that 
substantially corresponds to or is substantially complementary to a preselected target 
DNA sequence. 

A method according to claim 1 further comprising iden^ying a target cell having a 
targeted DNA sequence modification at a preselected tpget DNA sequence. 

A method according to claim 1, wherein said tar^ting polynucleotides are coated 
with said recombinase. 



4. 



A method according to claim 1, wherein^^id eucaryotic cell is a plant cell. 



A method according to claim 1 , wh^ein said eucaryotic cell is a mammalian cell. 



6. 



7. 



A method according to claim Lf wherein said eucaryotic cell is a zygote. 

7 

A method according to clgjm 1, whereiirSaid eucaryotic cell is an embryonic stem 
cell. 



8. A method accordin^to claim 1, wherein said eucaryotic cell is an avian cell. 

9. A method accofrding to Claim 1, wherein said recombinase is a species of 
prokaryotic re^mbinase. 



10. A metho^according to Claim 8, wherein said prokaryotic recombinase is a species 

of prokawotic recA protein. 



11. 



A method according to Claim 10, wherein said recA protein species is E. coli recA. 



12. A method according to claim 1, wherein said recombinase is a species eukaryotic 
recombinase. 

13. A method according to claim 12, wherein said recombinase is a ^ad51 
recombinase. 

5 14. A method according to claim 12, wherein said eukaryotigfrecombinase is a complex 

of recombinase proteins. 

15. A method according to Claim 1, wherein said targeting polynucleotide is conjugated 

to a cell-uptake component. 



16. A method according to Claim 15, wherein ^id cell-uptake component is conjugated 
10 to said targeting polynucleotide by noncovalent binding. 

17, A method according to Claim 15, wlj^ein the cell-uptake component comprises an 
asialoglycoprotein. 



18. 



H 15 19. 



A method according to Claim wherein the cell-uptake component comprises a 
protein-lipid complex. 



A method according to Claim 15, 
conjugated to a cell-upta^ compone^ 
complex. 




laid targeting polynucleotide is 
h a recombinase, forming a cell targeting 



20. A method according^to Claim 1, wherein the targeted sequence modification 

comprises a deletiqp of at least one additional nucleotide. 

20 21. A method according to Claim 1, wherein the targeted sequence modification 

comprises the audition of at least one additional nucleotide. 



22. A method according to claim 20 or 21, wherein said complementary single stranded 

targeting cjolynucleotides comprise an internal homology clamp. 
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23. A method according to claim 1, wherein the targeted sequence medication 
comprises the substitution of at least one nucleotide. 

24. A method according to claim 23, wherein the targeted sequence modification 
comprises a plurality of substitutions. 

5 25. A method according to Claim 1, wherein the targeted s^uence modification 

corrects a disease allele in a cell. 

26. A method according to Claim 25, wherein said cdf is a human cell and the disease 

allele is a CFTR allele associated with cystic fibjDsis. 



10 



27. A method according to Claim 25, wherein ^id cell is a mammalian cell and the 

disease allele is an OTC allele. 



15 



28. 



29. 



A method according to Claim 1 , wheriein the recombinase and the targeting 
polynucleotides are introduced simultaneously. 




A method according to Claim 28/wherein the rs^^inase and the targeting 
polynucleotide are introduced injp the target cell by a method selected from the 
group consisting of: microinjection, electroporation, laser poration, biolistics, or 
contacting of the cell with a lipid-protein-targeting polynucleotide complex. 



30. A method according to Cmim 1, wherein the targeted sequence modification creates 

a sequence that encodes arpolypeptide having a biological activity. 



20 



31. A method according tp Claim 30, wherein the biological activity is an enzymatic 

activity. 



32. A method according to Claim 30 or 31, wherein the targeted sequence modification 

is in a human cell and encodes a human polypeptide. 



33. A method according to Claim 32, wherein the targeted sequence modification is in a 

human oncoge/e or tumor suppressor gene sequence. 
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A method according to Claim 33, wherein the targeted sequence modification is in a 
human p53 sequence. 

A method according to Claim 1, wherein each targeting polyyiucleotide comprises a 
homology clamp that is less than 1200 nucleotides long. 

A method according to Claim 1, wherein the targeting^olynucleotide is less than 
1200 nucleotides long. 

A method according to Claim 1, wherein the tar^ted sequence modification 
corrects a gene in a cell. 

A method according to Claim 1, wherein i\p targeted sequence modification adds a 
gene to a cell. 

A method according to Claim 1, whe^in the targeted sequence modification 
disrupts a gene in a cell. 

A method according to Claim 1, ^herein the targeted sequence modification 
modifies a gene in a cell. 



A method according to claiijf 40, wherein the gene is the gal T gene associated with 
xenoreactivity in humans. 

A method according to ^aim 1, wherein at least one of said complementary single 
stranded nucleic acids Mrther comprise a chemical substituent. 

A method accordin^to claim 42, wherein said chemical substitutent is covalently 
attached to said nucpic acid. 

A composition fipr producing a targeted modification of an endogenous DNA 
sequence, composing two substantially complementary single-stranded targeting 
polynucleotide/ and at least one recombinase. 



A composition according to Claim 44, further comprising a cell-uptake component. 
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46. A composition for producing a targeted sequence modificatioiiof a disease allele, 

comprising two substantially complementary single-strand^a targeting 
polynucleotides, at least one of which contains a correct^sequence, and a 
recombinase. 



5 47. 



48. 



10 



A kit for therapy, monitoring, or prophylaxis oM gene comprising at least one 
recombinase and two substantially complemejiary single-stranded targeting 
polynucleotides. 



s? 

liOTOOri 



A method for treating a disease of a smimal hOTooring a disease allele, comprising 
administering to the animal a comn^sition consisting essentially of two substantially 
complementary single-stranded Jm*geting polynucleotides, at least one of which 
corrects the disease allele, arua at least one recombinase. 
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